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DETAILED ACTION 

1 . In view of tlie amendment of January 1 7, 2007, previous claim objections on 
claims 12, 13, 26 and 26 are fiereby withdrawn. 

Claim Rejections - 35 USC § 103 

2. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

3. Claims 1 , 2, 5, 7-16, 19, 21-27 and 30 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Sooriyakumaran et al (US 2002/0081520 A1) in view of 
Asakawa et al (5,863.699) and Bucchignano et al (6.037,097). 

In his Example 3, Sooriyakumaran teaches partial protection of poly(2-hydroxy- 
3,3.3-trifluoropropylsilsesquixoane) with acid-cleavable trimethylsilyl group. 
Sooriyakumaran also teaches using a photoacid generator as the second component of 
his resist composition (see [0056]). Sooriyakumaran does not teach present cyclic ketal 
acid-labile moiety. 

Asakawa et al teaches the equivalence of the trimethylsilyl group (which is taught 
in Sooriyakumaran) and 1-methoxycyclohexyl group as acid-decomposable groups (see 
col. 12. line 36 and 41). Therefore, in view of Asakawa's teaching of equivalency, it 
would have been obvious to one skilled in the art to use 1-methoxycyclohexyl group in 
partially protecting poly(2-hydroxy-3,3,3-trifluoropropylsilsesquioxane) in 
Sooriyakumaran's Example 3. Furthermore, Bucchignano teaches (col.2. lines 21-29, 
lines 35-53 and col.4, lines 37-50) that by using a cyclic aliphatic ketal substituent such 
as a methoxycyclohexanyl group as an acid labile protecting group for an aqueous base 
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soluble copolymer, one can obtain a chemically amplified resist that provides improved 
resist coating shelf life and with little or no vacuum effects on use and that prevents air- 
borned contaminants from adversely effecting the chemical nature of the aqueous base 
soluble copolymer. Bucchignano also teaches (coL4, lines 51-58) that hydrogen of the 
cycloaliphatic portions of the ketal substituent can be substituted with hydrophobic 
groups such as --CF3, -CHF2, -CH2F, -CCI3, -CHCI2. -CH2CI, and -SI(CH3)3 in order to 
obtain additional etch resistance. In view of Asakawa, which shows that the 
trimethylsilyl group and methoxycyclohexyl group were art-recognized equivalent acid- 
decomposable groups, and further in view of Bucchignano's teaching that 
methoxycyclohexanyl group provides improved resist coating shelf life and little or no 
vacuum effects on use, it would have been obvious to one of ordinary skill in the art to 
use the methoxycyclohexanyl group (or methoxycyclohexanyl group substituted with 
CF3, -CHF2, -CH2F, -CCI3, -CHCI2, -CH2CI, or-SI(CH3)3) as Sooriyakumaran's acid- 
cleavable group in his Example 3 in order to obtain a chemically amplified resist that 
provides improved resist coating shelf life and with little or no vacuum effects on use 
and that prevents air-borned contaminants from adversely effecting the chemical nature 
of the aqueous base soluble copolymer. Therefore, Sooriyakumaran in view of 
Asakawa and Bucchignano would render obvious present inventions of claims 1 , 2, 5, 
and 7-10 (i.e., those references teach present fluoroalcohol moiety (present pendant 
solubility promoting moiety) protected with present cyclic ketal acid-labile moiety): 
because present specification (pg.13, lines 19-32) also lists 
"methoxycyclohexanyl" group as one of preferred examples for cyclic ketal 
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protecting groups that satisfy the first formula of claim 1, it follows that the 
methoxycyclohexanyl group, used as Sooriyakumaran's acid-cleavable group would 
inherently have a low activation energy less than about 20 kcal/mol for acid-catalyzed 
cleaving, and the same acid-cleavable group would inherently be cleavable at room 
temperature as presently recited. 

Also, the poly(2-hydroxy-3,3,3-trifluoropropylsilsesquixoane) which is partially 
protected with methoxycyclohexanyl group as discussed above comprises present 
combination of monomeric units (II) and (III) in claims 12 and 25; in the formula (III), X 
would be a methylene group, would be a H atom, would be -CF3 (a fluorlnated 
alkyi group), q would be 0, and R^ would be -OH (a solubility promoting group). In the 
formula (II), X would be a methylene group, R^ would be a H atom, R^ would be -CF3 (a 
fluorinated alkyI group), q would be 0, and R^ would be methoxycyclohexanyl oxy group 
(present solubility inhibiting cyclic ketal group). Also, such polymer comprises present 
combination of monomeric units (II) and (V) in claims 13 and 26; in the formula (V), X 
would be a methylene group, one R^ would be a H atom, another R^ would be -CF3 (a 
halogenated alkyI group), q would be 0, and R^ would be -OH (a solubility promoting 
group). Therefore, Sooriyakumaran in view of Asakawa and Bucchignano would render 
obvious present inventions of claims 12, 13, 25, and 26. 

With respect to present claim 1 1 , Sooriyakumaran teaches ([0055]) that his 
copolymer generally has an average Mw in the range of 1 ,000 to 5,000. Therefore, 
Sooriyakumaran in view of Asakawa and Bucchignano would render obvious present 
invention of claim 11. 
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Sooriyakumaran teaches ([0075]) a process for generating a resist image on a 
substrate which comprises the steps of: (a) coating a substrate with a film comprising 
his resist composition; (b) imagewise exposing the film to radiation; and (c) developing 
the image. Sooriyakumaran teaches ([0080]) that the pattern from the resist structure 
may then be transferred to the material of the underlying substrate by etching. 
Sooriyakumaran also teaches a post-exposure baking step (see [109]). Therefore, 
Sooriyakumaran in view of Asakawa and Bucchignano would render obvious present 
inventions of claims 14-16, 19, 21-24 and 30. 

With respect to present claim 27, Sooriyakumaran teaches that a bilayer 
substrate may be employed in which his resist composition forms an upper resist layer 
on top of a bilayer substrate comprised of a base layer and underlayer that lies between 
the upper resist layer and the base layer. Thus, Sooriyakumaran in view of Asakawa 
and Bucchignano would render obvious present invention of claim 27. 
4. Claims 28 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sooriyakumaran et al (US 2002/0081520 A1) in view of Asakawa et al (5,863,699) 
and Bucchignano et al (6,037,097) as applied to claim 27 above, and further in view of 
Khojasteh et al (US 2002/0058204 Al ). 

Sooriyakumaran in view of Asakawa and Bucchignano is discussed above in 
Paragraph 3. As discussed above, Sooriyakumaran teaches that a bilayer substrate 
may be employed in which his resist composition forms an upper resist layer on top of a 
bilayer substrate comprised of a base layer and underiayer that lies between the upper 
resist layer and the base layer. Sooriyakumaran does not teach present underiayer 
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composition of claim 28. Khojasteh teaches ([0009]-[0021]) an underlayer composition 
comprising (a) a polymer containing (i) cyclic ether moieties, (ii) saturated polycyclic 
moieties, and (iii) aromatic moieties, and (b) an acid generator, or an underlayer 
composition comprising (a) a polymer containing (i) saturated polycyclic moieties, and 
(ii) aromatic moieties, (b) an acid generator, and (c) a crosslinker. Khojasteh teaches 
that use of such an underlayer composition provide underlayers having outstanding 
optical, mechanical and etch selectivity properties ([0008]). In view of Khojasteh's 
teaching, it would have been obvious to one of ordinary skill in the art to use 
Khojasteh's underlayer composition for Sooriyakumaran's underlayer in order to obtain 
underlayer having outstanding optical, mechanical and etch selectivity properties as 
taught by Khojasteh. Khojasteh also teaches ([0058]) that the polymer of the underlayer 
composition preferably contains a fluorine components such as pentafluoroaryl group 
and trifluoromethyl group. Therefore, Sooriyakumaran in view of Asakawa and 
Bucchignano and further in view of Khojasteh would render obvious present inventions 
of claims 28 and 29. 

Response to Arguments 

5. Applicants first argue that cyclic ketals would not be considered equivalent to 
TMS as an acid-decomposable group by one skilled in the art by referring to the 
reference, Ota et al, which shows that acetal protecting group such as THP has a higher 
deprotection reaction rate than TMS and then referring to present specification which 
states that ketal protecting groups typically have higher reaction rates in comparison to 
acetal systems up to a thousand times faster. However, applicants' such arguments are 
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not persuasive because the reference Asakawa et ar699 still teaches the equivalence 
of the trimethylsilyl group and 1-methoxycyclohexyl group and applicants have not 
provided on the record any showing of unexpected superior results of present invention 
(as also suggested by the Examiner in the telephonic interview conducted on October 4, 
2006) to prove that those two groups are not equivalent as suggested by Asakawa. 
That is, applicants have not shown a comparison of Sooriyakumaran's polymer of his 
Example 3 protected with 1-methoxycyclohexyl group (which teaches present polymer) 
V. Sooriyakumaran's polymer in his Example 3 (which is protected with trimethylsilyl 
group) to prove unexpectedly superior results of present invention. Attorney arguments 
cannot take the place of evidence. See MPEP 716.019(c). 

Applicants also argue that synthesizing cyclic ketal protecting groups on larger 
solubility promoting moieties in the structure of present invention or Sooriyakumaran is 
not predictable since the structure of Bucchignano is different than the structure of 
Sooriyakumaran and will not necessarily results in the desired resist composition. In 
doing so, applicants refer to the publication by Schmalijohann et al and Sinta. 
Applicants argue that in Schmaljohann, more powerful neutral catalysts (i.e., more 
powerful than p-toluene sulfonic acid) like ATPB was necessary in the protection 
reaction whereas in Sinta, p-toluene sulfonic acid, which can result in significant 
reaction exotherms and can form undesired side products, is the stronger catalyst than 
oxalic acid or malonic acid. However, at best, applicants such arguments seem to 
suggest that when protecting a polymer with acid-labile groups, one just needs to 
choose different kinds of catalysts (e.g., choose a catalyst that gives higher conversion 
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rate or a catalyst that does not yield undesired side products) depending on the 
structure of the polymer. The Examiner is not sure how such argument shows that one 
skilled in the art would not have had reasonable expectation of success in obtaining 
Sooriyakumaran's polymer protected with cyclic ketal groups. Again, In order to show 
that it would not be obvious to one skilled in the art to protect Sooriyakumaran's polymer 
with methoxycyclohexanyl group as argued by the Examiner, applicants need to prove 
that the comparison of Sooriyakumaran's polymer of his Example 3 protected with 1- 
methoxycyclohexyl group (which teaches present polymer) v. Sooriyakumaran's 
polymer in his Example 3 (which is protected with trimethylsilyl group) shows 
unexpectedly superior results of present invention. 

For the reasons stated above, present 103(a) rejections still stand. 
6. Any inquiry concerning this communication or eariier communications from the 
examiner should be directed to Sin J. Lee whose telephone number is 571-272-1333; 
The examiner can normally be reached on Monday-Friday from 9:00 am EST to 5:30 
pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Cynthia Kelly, can be reached on 571-272-1526. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Infonmation regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomiation for unpublished applications is available through Private PAIR only. 
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For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

February 1 , 2007 ...^^ i ' 

SIN LEE 
PRIMARY EXAMINER 



